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weeks." Mr. Caldwell states that he will leave a large number 
of the larvae in an aquarium at the station in Queensland, and 
will also bring a supply of eggs to Sydney to rear in the labora- 
torv.-Nature. 

EMBRYOLOGY.1 

ON THE TRANSLOCATION FORWARDS OF THE RUDIMENTS OF THE 
PELVIC FINS IN THE EMBRYOS OF PHYSOCLIST FISHES.-The two 
great subdivisions into which the species of Teleost fishes are 
divisible, viz., the Physostomi and Physoclisti, stand to each other 
in the relation of the unspecialized and the specialized in respect 
to the evolution of the paired fins. The members of the group 
Physostomi tend to retain the pelvic limb more or less nearly in 
its primordial position throughout life, and no marked tendency 
towards the approximation of the rudiments of the anterior and 
the posterior limbs seems to be exhibited by the embryo, as may 
be seen upon studying the development of a form as typical of the 
group as the salmon or trout. Such retention of the primordial 
posterior position of the pelvic fins by the embryos of Physos- 
tomes supplements those other more unspecialized traits which 
they possess, viz., the open pneumatic duct, persistent throughout 
life, and the simpler or more primitive condition in later life of 
the pairaglenal elements (coraco-scapular plate in the embryo), 
commonly differentiated in the adult into hyper-, meso- and hypo- 
coracoid, in Gill's nomenclature, whereas in the Physoclisti the 
mesocoracoid is suppressed. The frequently persistent protop- 
terygian condition of a portion of median dorsal fin-system, de- 
veloped as a so-called adipose fin, is another embryonic character 
retained by many Physostomes. 

While the foregoing characters are unquestionably of value as 
determining the relative position of the two groups under discus- 
sion, I would now call attention to some embryological phe- 
nomena which demonstrate beyond any doubt that the Physo- 
clisti have descended from the Physostomi. 

In the young larva of Lophius, or the angler, taken from the 
egg shortly before hatching, A. Agassiz2 has shown that the 
pectoral and pelvic fin-folds arise, the latter behind the former and 
almost synchronously, as lobate diverticula of the epiblast, into 
which mesoblast has been thrust outwards, and with their bases 
nearly horizontal. In this relation of position as anterior and 
posterior paired outgrowths they develop just as do the rudi- 
ments of the paired fins of the Physostomous salmon embryo; 
but the two pairs of fins are much more nearly synchronous in 
making their appearance, and are much closer together. The 
figure of the youngest stage of the angler given by Agassiz 
shows that there are but four myotomes opposite the interval be- 

I Edited by JOHN A. RYDER, Smithsonian Institution, Washington, D. C. 
2 On the Young Stages of Osseous Fishes, Part III, 20 plates; Proc. Amer. Acad. 

Arts and Sciences, Vol. xvii, July, i882 (Plates xvi, Figs. 2-5, and xvii, xviII). 
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tween the pelvic and pectoral fin-folds, whereas in the young 
salmon, relatively somewhat older, there are at least sixteen myo- 
tomes opposite the interval between the pelvic and pectoral fin- 
folds. This fact would seem to indicate that the tendency to shift 
the pelvic limb forwards must have commenced to manifest itself 
far back in the ancestral history of Lophius. 

The sudden translocation of the pelvic fin of Lophius, which 
now follows in the next stage figured by Agassiz, gives us a clear 
conception of how the jugular or thoracic position of the pelvic 
limbs of Physoclists has been brought about. It also clears away 
the difficulties which Haswell and Fiirbrincrer have encountered 
in reconciling the condition of the nerve supply of such shifted fins 
with the theory of the origin of the paired limbs from continuous 
folds or serially homologous rudiments, as developed by Balfour 
and Dohrn. For, in the next stage, we fnd the base of the pelvic 
fin suddenly swung round, down and forward through an arc of 
nearly 9oo, so as to carry the whole structure below the base of 
the pectoral. This shifting is then carried still further, so that 
the bases of the pelvic fins are finally situated below and in front 
of the insertion of the bases of the pectorals. The other equally 
singular and extraordinary embryonic changes undergone by 
Lophius we cannot discuss at present, but would refer the reader 
to the original memoir. 

This remarkably sudden shifting of the pelvic fins of Lophius 
embryos, within a period of twenty-four hours, is a fine example 
of saltatory development, or of how a sudden developmental 
leap may be manifested, which does not very seriously involve 
adjacent structures. Embryonic development is, in fact, every- 
where diverted from its archetypal mode, so to speak, by such 
interference with the primordial synchrony or primitive order in 
time and space of the appearance of different organs. It is the 
business of the philosophical morphologist to keep in mind the 
import of such phenomena, and to weigh their significance in the 
discussion of the evolution of organic forms. 

The nerves, vessels, muscles and bones appertaining to the suc- 
cessive rays of the median fins are, as is well known, derived from 
embryonic metanieres which are simply more developed or dif- 
ferentiated in the adult. The cartilaginous rays or actinoplz1o'es 
of the paired fins of the Elasmobranchs and the rays of the un- 
paired fins of Teleosts are known to sustain such a relation of 
homonomy to the primary metameres first indicated in the em- 
bryo, though in some types two, three or even five actinophores 
may stand in a derivative relation to such a single embryonic 
segment or somite. There is also much ground for the belief that 
in the paired fins of Teleosts it is possible to trace such a relation 
between the somites over which they originally arose and the 
actinosts or actinophores which constitute their axial skeletons, 

1 The most peripheral skeletal elements which afford support to the true fin-rays 
of the Lyrifera. 
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much as the Teleostean paired fins have been specialized and 
altered in the course of the history of the phylum. 

If it is, therefore, found difficult to trace the nerve supply of 
the pelvic fins which have been thus shifted into a jugular or tho- 
racic position to segments above them, or to reconcile their mode 
of innervation with the lateral-fold theory of their origin proposed 
by Balfour, the comparative anatomist who confines himself to the 
study of adult structures should not be surprised, for he can know 
nothing of the translocation of the whole fin-rudiment forward 
and downward unless he is acquainted with the process which 
brings this about. Neglecting this, he remains ignorant of what 
embryological investigation and investigators might do for him, 
though he will often criticize the conclusions of the latter upon 
the basis of his knowledge of adult structures, which, as in the 
case above instanced, would manifestly be insufficient to enable 
him to get at the truth. This interesting example of the value of 
embryological observations as the basis for deductions in scientific 
morphology, reminds the writer of what Bruchl has said, to the 
effect that, " In the kingdom of nature, as in history, all that has 
become is to be understood only through its becomingg" 

Lophius is an extreme type, yet other equally interesting forms 
have been described, traced and figured by Mr. Agassiz; for ex- 
ample, Gadus does not bud out the Eudiments of its pelvic fins so 
early as Lophius, though another form, Mallotus (= Onos), seems 
to bud out the pelvic limb nearly as soon as the embryo angler. 
Gadus is evidently intermediate.-Joka A. Rydter. 

DEVELOPMENT OF THE VIVIPAROUS EDIBLE OYSTER.2-In this 
essay, the text being duplicated in Dutch and French, Dr. Horst 
brings together about all the information of value which has been 
acquired by his predecessors and contemporaries, and also gives 
an account of his own investigations, especially those which relate 
to the development of the shell-gland and gastrula, which he had, 
however, first published two years ago. The gastrula is the first 
to be invaginated; this is followed by the invagination of the 
shell-gland on nearly the opposite side of the blastula.3 The 
mouth is formed at the time of invagination of the gastrula; the 
anus is formed later, and is broken through at the end of the gas- 
trular pouch of endoblast, which blends with the ectoblast, which 
also becomes perforated where the two blend. The mantle cavity 
is formed by the appearance of a space between the posterior mar- 

1 " Alles Gewordene, im Reiche der Natur, wie in der Geschichte ist nur durch sein 
Werden zu begreifen, und die Entwickelungsgeschichte ist in diesern Sinn fuir den 
Naturforscher vollkommen dasselbe, was die Weltgeschichte ffir die Menschheit" 
(Wirbeltheorie des Schadels). 

2 De ontwikkelingsgeschiedenis van de cester (Oslrea cdzuZis), door Dr. R. Ilorst, 
and Embryogenie de 1'Huitre ( Oslea editZis, L.), par le Dr. Horst, Tijdschr. der Ned. 
Dierk. Vereen. Supply , 1884, PP. I-63, i pl., Leiden. 

3 In this, his observations are not in agreement with Brooks' observations on 0. 
vir-ginica, in which that author finds the invagination which leads to the develop- 
ment of the shell-gland to coincide with the blastopore. 
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gins of the larval valves, lined with ectoblast (mantle), into which 
the vent opens. The anterior adductor muscle degenerates after 
fixation, when its function is assumed by the posterior adductor, 
which develops after the former. The cephalic ganglion origi- 
nates from an epiblastic thickening situated in the center of the 
trochal disk or velum. The larval shell is homogeneous; but at 
the hinge there are two small teeth separated by an interval from 
each other. 

The earlier stages are copied from Mobius, who incorrectly 
represents the nucleolus of the ripe egg as being spheroidal, 
whereas the writer has shown it to be a double body in the ova 
of the three species, including 0. edulis, investigated by him.1 

Dr. Horst's more recent investigations upon the early growth 
and fixation of the fry or veliger stage of 0. edulis and its meta- 
morphosis into the " spat " are of great and significant interest. 
Carrying out more fully a suggestion made by the writer in i88i, 
Dr. Horst used a wooden frame, into which could be fixed a large 
number of glass slides, such as are used by microscopists. This 
frame, with its contained slides, some of which were coated with 
hydraulic cement, was immersed for a period of seventy-two 
hours in waters where free-swimming oyster larvae were known to 
exist, at the end of which time spat was found adhering to the 
slides, measuring Q.24'"l' in height (T1h of an inch). After fixa- 
tion, which seems to occur in the same way as in the American 
species, the permanent shell is formed or built up by the mantle 
beyond the margins of the valves of the fry, a homogeneous 
membrane, subdivided internally into polygonal spaces or areas, 
being first laid down by the mantle border. In these prismatic 
areas of the periostracum, calcification occurs by the deposit of 
calcic carbonate, and the shell is thus moulded upon the mem- 
branous matrix of conchioline. Attachment and growth of the 
young edible oyster, according to Horst, is very similar to that ot 
the American species, as described by the writer (Bull. U. S. Fish 
Commission, ii, I882, p. 383) The outgrowth of the first branchix 
as two series of distinct ciliated processes projecting into the 
mantle cavity of the spat is interesting as showing that the more 
primitive condition of the lamellibranchiate gill was much simpler 
than in the existing adult oyster. 

PHYSIOLOGY.2 

THE TEMPERATURE SENSE.-By an ingenious device Dr. Pol- 
litzer has been able to make what are probably exact determina- 
tions of the sensitiveness to heat of the skin in different parts of 
the body. The rounded bottom of a small platinum cylinder was 
heated to a constant temperature by means of benzole spray. 
The cylinder was raised or lowered by a rack and pinion arrange- 
ment and the distance between cylinder and skin was determined 

' Bull. U. S. Fish Commission, II, 1882, p. 213. 
2 This department is edited by Professor HENRY SEWALL, of Ann Arbor, Mich. 
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